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Summary  Laparoscopic  liver  resection  has  been  recognized  as  a  safe  and  efﬁcient  approach
since the  Louisville  Conference  in  2008,  but  its  use  still  remains  conﬁned  to  experienced  teams
in specialized  centers,  and  may  lack  some  standardization.  The  2013  Session  of  French  Asso-
ciation for  Hepatobiliary  and  Pancreatic  Surgery  (ACHBT)  speciﬁcally  focused  on  laparoscopic
liver surgery  and  the  particular  aspects  and  issues  arising  since  the  2008  conference.  Our  objec-
tive is  to  provide  an  update  and  summarize  the  current  French  position  on  laparoscopic  liver
surgery. An  overview  of  the  current  practice  of  laparoscopic  liver  resections  in  France  since
2008 is  presented.  The  issues  surrounding  standardization  for  left  lateral  sectionectomy  and
right hepatectomy,  hybrid  and  hand-assisted  techniques  are  raised  and  discussed.  Finally,  future
technologies  and  technical  perspectives  are  outlined.
© 2015  Elsevier  Masson  SAS.  All  rights  reserved.
Introduction
Laparoscopic  surgery  has  evolved  to  become  the  approach  of  choice  for  many  abdominal
procedures.  In  the  last  two  decades,  the  results  of  randomized  studies  have  demonstrated
that  this  approach  is  safe  and  efﬁcient.  Thus,  laparoscopy  is  associated  with  several  ben-
eﬁts  such  as  shortened  hospital  stay  and  decreased  morbidity  for  various  gastro-intestinal
diseases  including  colonic  cancer.  The  oncological  results  of  laparoscopic  colectomy  for
cancer  have  been  shown  to  be  similar  to  open  procedures  in  several  randomized  controlled
trials  [1—4]. However,  liver  surgeons  hesitated  to  begin  laparoscopic  liver  resections.  The
technical  challenges  involved  in  liver  exploration  and  mobilization,  as  well  as  in  vascular
control  and  parenchymal  transection,  especially  in  cirrhosis,  were  felt  to  potentially  limit
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ts  diffusion.  The  fear  of  increased  risk  of  bleeding  and
ompromised  oncological  results  certainly  contributed  to  its
ate  development.  Notwithstanding,  several  centers  have
ow  reported  large  laparoscopic  series  including  major  liver
esections  [5—21]  and  even  right  hepatectomies  for  adult-
o-adult  living-related  donation  for  transplantation  [22].
The  consensus  conference  that  convened  in  Louisville  in
008  concluded  that  laparoscopic  liver  surgery  (in  the  hands
f  trained  surgeons  with  experience  in  both  hepatobiliary
nd  laparoscopic  surgery)  was  a  safe  and  effective  approach
or  the  management  of  surgical  liver  disease.  For  left  lateral
ectionectomy,  the  laparoscopic  approach  was  considered
s  the  standard.  The  necessity  of  establishing  training  stan-
ards  in  the  near  future  was  underlined  [23].
The  2013  Session  of  the  French  Association  for  Hepa-
obiliary  and  Pancreatic  Surgery  focused  speciﬁcally  on
aparoscopic  liver  surgery  and  the  speciﬁc  aspects  and  issues
hat  have  arisen  since  2008.  Oral  presentations  by  French
xperts  in  laparoscopic  liver  surgery  were  followed  by  dis-
ussions  to  stimulate  debate  on  the  controversial  points.
The  objective  of  this  document  is  to  provide  an  update
nd  summarize  the  current  French  position  on  laparoscopic
iver  surgery,  since  French  surgery  has  had  a  predominant
ole  from  very  early  on  in  its  initiation  and  development.
erminology and deﬁnitions
e  used  the  terms  pure  laparoscopy,  hand-assisted
aparoscopy,  and  hybrid  technique  to  deﬁne  the  laparoscopic
pproaches  to  liver  procedures.  In  the  pure  laparoscopic
rocedure,  the  entire  liver  resection  is  completed  through
aparoscopic  ports;  a  small  and  remote  incision  may  be
ade  for  specimen  extraction.  Hand-assisted  laparoscopy
s  deﬁned  by  the  elective  placement  of  a  hand  port  in  order
o  facilitate  the  resection.  The  hybrid  technique  begins  as  a
ure  laparoscopic,  or  a  hand-assisted  procedure;  only  mobi-
ization  is  performed  through  the  laparoscopic  approach
nd  then  the  transection  is  performed  through  a  mini-
aparotomy  incision.
In  France,  most  of  the  surgeons  have  chosen  to  use  the
urely  laparoscopic  approach.  The  hybrid  technique  has
een  discussed  in  the  setting  of  liver  harvesting  from  living
onors,  especially  for  complete  left  liver  retrieval.
hat is the overall current practice of
aparoscopic liver resections in France?
id  the 2008 international consensus
onference inﬂuence French surgical
ractice at a national level? (reported by
.  Farges)
t  the  present  time,  there  are  no  data  on  laparoscopic  liver
esections  outside  selected  specialized  centers.  The  pene-
ration  of  this  technique  (i.e.,  the  proportion  of  patients
ndergoing  laparoscopic  liver  resections,  or  the  propor-
ion  of  centers  performing  laparoscopic  resections)  at  the
ational  or  regional  level  is  therefore  unclear.
In  France,  a  total  of  44,240  liver  resections  were
erformed  over  the  past  6  years.  Of  these  5004  were  sim-
le  biopsies,  often  classiﬁed  by  exaggeration  as  wedge
esections.  Among  the  39,236  true  resections,  14.1%
ere  performed  laparoscopically.  From  2007  to  2010,  this
f
w
a
m
c
r
b
i
s
2
p
I
l
(
A
i
3
L
eigure 1. Overall number of left lateral sectionectomies (and
roportion of laparoscopic procedures) performed in France from
007 to 2011. PMSI data courtesy of Olivier Farges. Coelio:
aparoscopy; laparo: laparotomy.
ercentage  increased,  but  it  has  remained  relatively  con-
tant  between  2010  and  2012.  Most  laparoscopic  liver
esections  were  single  tumorectomies  (72.8%,  compared  to
0.7%  for  open  resections)  and  the  proportion  of  single
umorectomies  performed  by  laparoscopy  remained  con-
tant  throughout  the  time  frame.  The  annual  number  of
ajor  hepatectomies  (more  than  3  segments  resected)
erformed  by  open  surgery  increased  from  2007  to  2012
hile  that  performed  by  laparoscopy  remained  constant.
he  proportion  of  multiple  intermediate  liver  resections
multiple  tumorectomies,  unisegmentectomies  or  biseg-
entectomies)  performed  by  laparoscopy  was  13.3%  and  this
ercentage  did  not  increase  after  2010.  The  proportion  of
eft  lateral  sectionectomies  (LLS)  performed  by  laparoscopy
ncreased  from  22%  in  2007  to  32%  in  2011  (Fig.  1).
At  the  institutional  level,  55.9%  of  hospitals  performed
t  least  one  laparoscopic  liver  resection,  but  only  10.5%
erformed  5  or  more  laparoscopic  resections  while  4.3%  per-
ormed  10  or  more.  Among  hospitals  having  an  experience
ith  laparoscopic  liver  resections,  only  34.8%  had  performed
t  least  one  intermediate  resection  and  8.5%  at  least  one
ajor  resection.  These  ﬁgures  have  not  increased  signiﬁ-
antly  between  2007  and  2012.
In  conclusion,  the  penetration  rate  for  laparoscopic  liver
esections  is  low  at  20%;  with  regard  to  both  the  num-
er  of  patients  treated  and  the  number  of  institutions
nvolved,  this  suggests  that  laparoscopic  hepatectomy  is
till  only  performed  by  innovators  and  early  adopters.  The
008  consensus  conference  had  no  measurable  inﬂuence  on
ractice  in  France.
s there a standardized technique for
aparoscopic left lateral sectionectomy?
reported by Alexis Laurent)
s  mentioned  previously,  the  number  of  laparoscopic  LLS  has
ncreased  during  the  past  ﬁve  years,  and  in  2011  represented
3%  of  all  LLS  performed  in  France  vs.  20%  in  2007.  The
ouisville  international  consensus  statement  clearly  consid-
rs  laparoscopy  to  be  the  ‘‘standard  of  care’’  for  LLS  [23].
An  update  on  laparoscopic  liver  resection  
hand,  and  oncological  safety,  on  the  other.Figure 2. Proposition for trocar setup in left lateral sectionec-
tomies (LLS).
However,  the  literature  contains  only  a  few  studies  on
LLS  with  limited  numbers  of  patients  [24—29].  The  over-
all  safety  and  reproducibility  of  LLS  was  demonstrated  in
2003  in  a  French  case-control  study  including  79  patients
[26]  and  in  2006  in  another  French  comparative  study  within
the  context  of  living  donor  hepatectomy  for  transplanta-
tion  [29].  Despite  the  consensus  on  general  indications  for
laparoscopy,  there  is  no  consensus  concerning  several  spe-
ciﬁc  points—trocar  position  and  number,  pedicle  dissection
and  vascular  control  modalities,  transection  devices  used,
left  hepatic  vein  control  modalities,  use  of  an  extraction
bag  for  the  specimen.
The  number  of  trocars  used  varies  between  4  and  5;  the
use  of  an  epigastric  port  is  variable  between  teams.  The
optical  trocar  is  most  often  supra-umbilical  but  the  distance
from  the  umbilicus  varies  considerably  [30—34].  The  most
frequently  used  trocar  setups  by  experienced  French  teams
can  be  seen  in  Fig.  2.
The  literature  contains  little  concerning  the  modalities  of
hepatic  pedicle  control  (selective  control  using  clips  versus
gross  stapling,  for  example).
Parenchymal  dissection  and  transection  can  be  per-
formed  using  numerous  devices  including  Ligasure,  harmonic
scalpel,  Tissuelink,  Habib  or  ultrasonic  dissector  [35];
hemostasis  can  be  obtained  with  bipolar  cautery,  clips,  sta-
pling,  or  clamping.  Again,  no  consensus  or  recommendations
exist  on  these  technical  points.  Most  authors  use  vascular
staples  for  left  hepatic  vein  control,  and  extract  the  spec-
imen  through  a  suprapubic  incision  [30—34],  but  both  of
these  aspects  still  need  to  be  formally  approved.109
Nevertheless,  although  the  scientiﬁc  quality  is  inconsis-
tent,  much  unpublished  data,  available  on  the  web  in  videos
and  articles,  attests  to  the  increased  interest  in  this  tech-
nique.
In  conclusion,  a  consensus  exists  on  the  preference  for
a  laparoscopic  approach  in  LLS,  but  technical  speciﬁcities
remain  to  be  standardized  by  an  expert  consensus.  Access
to  the  liver  is  easy  for  LLS  with  no  need  for  mobilization:  this
may  well  represent  the  standard  procedure  for  surgeons  as
they  start  to  perform  laparoscopic  liver  resections.
Is the technique of laparoscopic right
hepatectomy standardized? (Olivier
Soubrane)
Major  liver  resections  via  the  laparoscopic  approach  were
reported  as  early  as  1998  [6].  However,  the  complexity  of
the  procedure  was  a  brake  to  its  extension.  Indeed,  the
technical  challenges  involved  in  liver  mobilization,  vascular
control  and  parenchyma  transection  continue  to  be  limiting
factors  for  both  widespread  acceptance  of  the  technique
and  how  to  train.  Recent  medium-sized  multicentric  series
[10,21]  have  reported  encouraging  results  in  feasibility  and
post-operative  beneﬁts  with  reduced  blood  loss,  overall
morbidity  and  duration  of  hospital  stay.  These  beneﬁts  are  of
importance,  since  blood  loss  and  transfusion  are  associated
with  an  increased  risk  of  post-operative  complications  and
tumor  recurrence  after  resection  of  primary  or  secondary
liver  malignancies  [36—41].  Recent  reports  have  suggested
that  decreased  blood  loss  may  be  speciﬁc  to  the  laparoscopic
approach  as  a  result  of  pneumoperitoneum  pressure  and  the
meticulous  transection  of  liver  parenchyma  [15,16].
The  technique  of  laparoscopic  right  hepatectomy  has  not
yet  been  standardized.  Even  via  laparotomy,  numerous  tech-
niques  and  operative  strategies  have  been  described,  such
as  the  anterior  approach  without  mobilization,  or  primary
mobilization  strategies  [42—49].
Notwithstanding,  standardization  needs  evidence-based
concepts  demonstrating  a reduction  in  morbidity  on  oneEvidence-based  principles  that  could  apply  to  the  tech-
nique  of  laparoscopic  right  hepatectomy  include:
• maintenance  of  low  central  venous  pressure  [50—52];
• intermittent  clamping  of  the  hepatic  pedicle  when  nec-
essary  [53];
• pneumoperitoneum  pressure  at  12  mmHg  [15,16];
• anterior  approach  without  mobilization  of  the  right  liver
[47];
• parenchymal  transection  with  an  ultrasonic  dissector  [54].
All  have  been  shown  to  be  associated  with  decreased
blood  loss  in  previous  studies.
Furthermore,  optimal  oncological  resection  can  be
achieved  according  to  these  additional  concepts:
• primary  vascular  control  of  the  right  portal  pedicle
[42,48];
• intrafascial  dissection  of  the  right  portal  vein  and  right
hepatic  artery  [55];
• anterior  approach  without  mobilization  of  the  right  liver
(as  cited  above)  [47,48];
• removal  of  the  specimen  in  a plastic  bag  through  a  remote
incision.
Soubrane  et  al.  recently  reported  30  laparoscopic  right
hepatectomies  performed  using  a  standardized  technique
110  C.  Goumard  et  al.
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cigure 3. Proposed trocar setup for the laparoscopic right hepa-
ectomy technique reported by Soubrane et al. [56].
ased  on  these  concepts  [56].  The  trocars  are  positioned
s  shown  in  Fig.  3.  The  anterior  approach  was  the  corner-
tone  of  the  procedure,  renamed  the  ‘‘caudal  approach’’
ith  reference  to  the  upward  dissection,  following  the  infe-
ior  vena  cava  (IVC)  below  and  the  Cantlie  line  above;  this
s  associated  with  ultrasound  identiﬁcation  of  the  middle
epatic  vein.  Dissection,  starting  with  initial  division  of  seg-
ent  I along  the  IVC,  makes  the  dissection  of  the  right  bile
uct  and  hilar  plate  easier  and  safer.  After  dissection  and
tapling  of  the  right  hepatic  vein,  the  devascularized  right
iver  is  mobilized  (Fig.  4).  In  this  series,  median  blood  loss
as  100  ml  and  only  7%  of  patients  required  peri-operative
ransfusion.  The  overall  morbidity  was  23%  and  the  conver-
ion  rate  was  16%.
In  conclusion,  laparoscopic  right  hepatectomy  is  not  yet
tandardized,  but  converging  data  suggest  that  the  ante-
ior  approach  with  anatomic  landmarks  (IVC,  Cantlie  line)  is
ssociated  with  minimal  blood  loss,  reduced  morbidity  and
mproved  oncological  outcome.
re the hybrid and hand-assisted
echniques equivalent to the purely
aparoscopic approaches? (Daniel Cherqui)
ybrid  and  hand-assisted  techniques  are  rarely  used  in
rance  [57—59].  A  2009  world  review  found  that  the  hybrid
echnique  had  been  used  in  only  8%  of  nearly  3000  hepate-
tomies  [18],  mainly  in  the  US.  As  discussed  by  D.  Cherqui
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cigure 4. Standardized technique of laparoscopic right hep-
tectomy (caudal approach) based on evidence-based concepts
roposed by Soubrane et al. [56].
uring  the  French  meeting  reported  herein,  this  technique
s  mainly  used  for  harvesting  the  entire  left  liver  includ-
ng  the  middle  hepatic  vein  [59].  For  right  hepatic  living
onor  harvest,  the  hybrid  technique  has  been  shown  to
ecrease  overall  morbidity  and  to  shorten  hospital  stay  [17].
n  France,  the  hybrid  technique  has  not  been  used  often  but
ne  French  team  recently  reported  the  ﬁrst  fully  laparo-
copic  right  living  donor  harvesting  [22].  In  any  case,  a
ossible  compromise  might  be  to  convert  from  the  fully
aparoscopic  approach  to  the  hybrid  technique  in  case  intra-
perative  difﬁculties  arise.
hat can we expect for the future
oncerning the learning process and new
echnologies? (Patrick Pessaux, Brice
ayet)
he  interpretation  of  what  is  meant  by  the  hybrid  tech-
ique  led  the  French  surgeons  to  position  themselves:  the
ybrid  technique  was  thought  by  all  to  represent  an  overall
anagement  plan  that  combines  navigation,  imaging,  and
D  vision.  Robotic  surgery  should  be  explored  separately.
3D  vision  seems  to  provide  several  advantages:  bet-
er  vision,  enhanced  task  performance,  higher  conﬁdence
uring  vascular  control,  and  quicker  acquisition.  These
dvantages  may  lead  to  a  better  and  quicker  learning  curve;
ndeed,  several  studies  have  shown  that  gestural  acquisi-
ion  is  better  with  3D  vision  for  both  young  and  experienced
urgeons  [60—62].
Navigation  systems  or  enhanced  reality  should  also  allow
ntegration  of  pre-operative  imaging  and  intra-operative
ltrasound  guidance  into  the  surgical  procedure,  principally
y  superposing  different  images  (e.g.  vascular  mapping)  into
he  operative  ﬁeld  [63,64].
Additionally,  new  technologies,  such  as  the  use  of
nfrared  visualization  after  injection  of  indocyanine  green,
ay  enhance  detection  of  biliary  structures,  leaks,  or  vas-
ular  and  tumoral  margins  [65—67].
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[An  update  on  laparoscopic  liver  resection  
Lastly,  the  up-to-date  approach  might  be  to  combine
these  novel  devices  and  tools  within  the  operative  ﬁeld  and
to  give  the  robot  a  role  in  the  standardization  of  some  of
the  basic  steps  (vascular  division,  ligation,  etc.).  The  recent
literature  suggests  that  robotic  liver  resections  are  feasible
and  safe  in  the  hands  of  experienced  surgeons  with  advanced
laparoscopic  skills  [68—71].  This  latter  technique  offers  the
advantages  of  3D  vision  and  instrumental  ergonomics.  Over-
all,  25  publications  are  now  available  involving  255  patients
[70].  A  robotic  right  lobe  hepatectomy  for  living  donation
was  recently  reported  [72].
Take  home  messages
• Even  after  the  2008  consensus  conference,
laparoscopic  liver  resection  in  France  is  still
mainly  performed  by  innovators  and  early  adopters
in  specialized  centers.  However,  the  number  of
laparoscopic  left  lateral  sectionectomies  seems  to
be  increasing.
• Although  some  speciﬁc  technical  aspects  for  LLS
remain  to  be  standardized  by  an  expert  consensus,
LLS  represents  an  operation  characterized  by  easy
access  without  need  for  mobilization;  it  may  well  be
the  ideal  procedure  for  surgeons  to  gain  proﬁciency.
• Laparoscopic  right  hepatectomy  has  not  yet  been
standardized,  but  the  caudal  approach,  enhanced  by
clear  anatomic  landmarks  (IVC,  Cantlie  line),  seems
optimal  to  minimize  blood  loss,  and  may  therefore
lead  to  reduced  morbidity  and  improved  oncological
outcome.
• The  hybrid  technique  is  rarely  used  in  France  but
may  prove  beneﬁcial  for  right  and  complete  left
(including  the  middle  hepatic  vein)  liver  living
donation.
• Combined  robotic  resection  and  new  technical
advances  including  navigation  systems,  3D  vision
or  indocyanine  green  ﬂuorescence  imaging  in  the
operative  ﬁeld,  represent  the  techniques  of  the  near
future.Disclosure of interest
The  authors  declare  that  they  have  no  conﬂicts  of  interest
concerning  this  article.
References
[1] Hewett PJ, Allardyce RA, Bagshaw PF, et al. Short-term out-
comes of the Australasian randomized clinical study comparing
laparoscopic and conventional open surgical treatments for
colon cancer: the ALCCaS trial. Ann Surg 2008;248:728—38.
[2] Katkhouda N, Mason RJ, Towﬁgh S, Gevorgyan A, Essani R.
Laparoscopic versus open appendectomy: a prospective ran-
domized double-blind study. Ann Surg 2005;242:439—48.
[3] Larson DW, Marcello PW, Larach SW, et al. Surgeon volume does
not predict outcomes in the setting of technical credential-
ing: results from randomized trial in colon cancer. Ann Surg
2008;248:746—50.
[4] Fleshman J, Sargent DJ, Green E, et al. Laparoscopic colectomy
for cancer is not inferior t open surgery based on 5-year data
from the COST Study Group trial. Ann Surg 2007;246:655—62.
[5] Gagner M, Rheault M, Dubuc J. Laparoscopic partial hepatec-
tomy for liver tumor. Surg Endosc 1992;6:99.
[
[
[
[
[
[
[
[111
[6] Huscher CG, Lirici MM, Chiodini S. Laparoscopic liver resec-
tions. Semin Laparosc Surg 1998;5:204—10.
[7] Cherqui D, Husson E, Hammoud R, et al. Laparoscopic
liver resections: a feasibility study in 30 patients. Ann Surg
2000;232:753—62.
[8] Gigot JF, Glineur D, Azagra JS, et al. Laparoscopic liver
resection for malignant liver tumors: preliminary results of a
multicenter European study. Ann Surg 2002;236:90—7.
[9] Vibert E, Perniceni T, Levard H, Denet C, Shahri NK, Gayet B.
Laparoscopic liver resection. Br J Surg 2006;93:67—72.
10] Dagher I, Proske JM, Carloni A, Richa H, Tranchart H, Franco
D. Laparoscopic liver resection: results for 70 patients. Surg
Endosc 2007;21:619—24.
11] Kaneko H. Laparoscopic hepatectomy: indications and out-
comes. J Hepatobiliary Pancreat Surg 2005;12:438—43.
12] Chen HY, Juan CC, Ker CG. Laparoscopic liver surgery for
patients with hepatocellular carcinoma. Ann Surg Oncol
2008;15:800—6.
13] Koffron A, Geller D, Gamblin TC, Abecassis M. Laparoscopic
liver surgery: shifting the management of liver tumors. Hepa-
tology 2006;44:1694—700.
14] Belli G, Fantini C, D’Agostino A, et al. Laparoscopic versus open
liver resection for hepatocellular carcinoma in patients with
histologically proven cirrhosis: short- and middle-term results.
Surg Endosc 2007;21:2004—11.
15] Mirnezami R, Mirnezami AH, Chandrakumaran K. Short-
and long-term outcomes after laparoscopic and open
hepatic resection: systematic review and meta-analysis. HPB
2011;13:295—308.
16] Croome KP, Yamashita MH. Laparoscopic vs open hepatic
resection for benign and malignant tumors: an updated meta-
analysis. Arch Surg 2010;145:1109—18.
17] Lin NC, Nitta H, Wakabayashi G. Laparoscopic major hepatec-
tomy: a systematic literature review and comparison of three
techniques. Ann Surg 2013;257:205—13.
18] Tri N’Guyen K, Gamblin TC, Geller DA. World review
of laparoscopic liver resection — 2804 patients. Ann Surg
2009;250:831—41.
19] Buell JF, Koffron AJ, Thomas MJ, Rudich S, Abecassis M,
Woodle ES. Laparoscopic liver resection. J Am Coll Surg
2005;200:472—80.
20] O’Rourke N, Shaw I, Nathanson L, Martin I, Fielding G.
Laparoscopic resection of hepatic colorectal metastases. HPB
(Oxford) 2004;6:230—5.
21] Tzanis D, Shivathirthan N, Laurent A, et al. European expe-
rience of laparoscopic major hepatectomy. J Hepatobiliary
Pancreat Sci 2013;20:120—4.
22] Soubrane O, Perdigao Cotta F, Scatton O. Pure laparo-
scopic right hepatectomy in a living donor. Am J Transplant
2013;13:2467—71.
23] Buell JF, Cherqui D, Geller DA, et al. The international position
on laparoscopic liver surgery: the Louisville statement 2008.
Ann Surg 2009;250:825—30.
24] Azagra JS, Goergen M, Gilbart E, Jacobs D. Laparoscopic
anatomical (hepatic) left lateral segmentectomy-technical
aspects. Surg Endosc 1996;10:758—61.
25] Kaneko H, Takagi S, Shiba T. Laparoscopic partial hepatectomy
and left lateral segmentectomy: technique and results of a
clinical series. Surgery 1996;120:468—75.
26] Lesurtel M, Cherqui D, Laurent A, Tayar C, Fagniez PL.
Laparoscopic versus open left lateral hepatic lobectomy: a
case-control study. J Am Coll Surg 2003;196:236—42.
27] Kim KH, Jung DH, Park KM, et al. Comparison of open and
laparoscopic live donor left lateral sectionectomy. Br J Surg
2011;98:1302—8.
28] Rao AM, Ahmed I. Laparoscopic versus open liver resection
for benign and malignant hepatic lesions in adults. Cochrane
Database Syst Rev 2013;5:CD010162.
29] Soubrane O, Cherqui D, Scatton O, et al. Laparoscopic left
lateral sectionectomy in living donors: safety and reproducibil-
ity of the technique in a single center. Ann Surg 2006;244:
815—20.
1[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[12  
30] Carswell KA, Sagias FG, Murgatroyd B, Rela M, Heaton N, Patel
AG. Laparoscopic versus open left lateral segmentectomy. BMC
Surg 2009;9:14.
31] Dokmak S, Raut V, Aussilhou B, et al. Laparoscopic left lateral
resection is the gold standard for benign liver lesions: a case-
control study. HPB (Oxford) 2014;16(2):183—7.
32] Aldrighetti L, Pulitanò C, Catena, et al. A prospective
evaluation of laparoscopic versus open left lateral hepatic sec-
tionectomy. J Gastrointest Surg 2008;12(3):457—62.
33] Chang S, Laurent A, Tayar C, Karoui M, Cherqui D. Laparoscopy
as a routine approach for left lateral sectionectomy. Br J Surg
2007;94(1):58—63.
34] Troisi RI, Van Huysse J, Berrevoet F, et al. Evolution of
laparoscopic left lateral sectionectomy without the Pringle
maneuver: through resection of benign and malignant tumors
to living liver donation. Surg Endosc 2011;25(1):79—87.
35] Kaneko H, Otsuka Y, Tsuchiya M, Tamura A, Katagiri T, Yamazaki
K. Application of devices for safe laparoscopic hepatectomy.
HPB (Oxford) 2008;10:219—24.
36] Ibrahim S, Chen CL, Lin CC, Yang CH, Wang CC, Wang SH. Intra-
operative blood loss is a risk factor for complications in donors
after living donor hepatectomy. Liver Transpl 2006;12:950—7.
37] de Boer MT, Molenaar IQ, Porte RJ. Impact of blood loss on
outcome after liver resection. Dig Surg 2007;24:259—64.
38] Kwon AH, Matsui Y, Kamiyama Y. Perioperative blood transfu-
sion in hepatocellular carcinomas: inﬂuence of immunologic
proﬁle and recurrence free survival. Cancer 2001;91:771—8.
39] Young AL, Igami T, Senda Y, et al. Evolution of the surgi-
cal management of perihilar cholangiocarcinoma in a Western
centre demonstrates improved survival with endoscopic bil-
iary drainage and reduced use of blood transfusion. HPB
2011;13:483—93.
40] Kooby DA, Stockman J, Ben-Porat L, et al. Inﬂuence of trans-
fusions on perioperative and long-term outcome in patients
following hepatic resection for colorectal metastases. Ann Surg
2003;237:860—9.
41] Shiba H, Ishida Y, Wakiyama S, et al. Negative impact of blood
transfusion on recurrence of hepatocellular carcinoma after
hepatic resection. J Gastrointest Surg 2009;13:1636—42.
42] Lortat-jacob JL, Robert HG. Well deﬁned technic for right hep-
atectomy. Presse Med 1952;60:549—51.
43] O’Rourke N, Fielding G. laparoscopic right hepatectomy: sur-
gical technique. J Gastrointest Surg 2004;8:213—6.
44] Pierce NW, Di Fabio F, Teng MJ, Syed S, Primrose JN, Abu Hilal M.
Laparoscopic right hepatectomy: a challenging, but feasible,
safe and efﬁcient procedure. Am J Surg 2011;202:e52—8.
45] Dagher I, Caillard C, Proske JM, Carloni A, Lainas P, Franco
D. Laparoscopic right hepatectomy: original technique and
results. J Am Coll Surg 2008;206:756—60.
46] Schmidt T, Koch M, Antolovic D, et al. Inﬂuence of two differ-
ent resection techniques (conventional liver resection versus
anterior approach) of liver metastases from colorectal can-
cer on hematogenous tumor cells dissemination—prospective
randomized multicenter trial. BMC Surg 2008;8:6.
47] Liu CL, Fan ST, Cheung ST, Lo CM, Ng IO, Wong J. Ante-
rior approach versus conventional approach in right hepatic
resection for large hepatocellular carcinoma. A prospective
randomized controlled study. Ann Surg 2006;244:194—203.
48] Takahashi M, Wakabayashi G, Nitta H, et al. Pure laparoscopic
right hepatectomy by anterior approach with hanging maneu-
ver for large intrahepatic cholangiocarcinoma. Surg Endosc
2013;12:4732—3.
49] Ikeda T, Yonemura Y, Ueda N, et al. Pure laparoscopic right
hepatectomy in the semiprone position using the intra-hepatic
Glissonian approach and a modiﬁed hanging maneuver to min-
imize intra-operative bleeding. Surg Today 2011;41:1592—8.
50] Wang WD, Liang LJ, Huang XQ, Yin XY. Low central venous pres-
sure reduces blood loss in hepatectomy. World J Gastroenterol
2006;12:935—9.
51] Hasegawa K, Takayama T, Orii R, et al. Effects of hypoven-
tilation on bleeding during hepatic resection: a randomized
controlled trial. Arch Surg 2002;137:311—5.
[
[
[
[
[
[
[
[C.  Goumard  et  al.
52] Sand L, Rizell M, Houltz E, et al. Effect of patient position and
PEEP on hepatic, portal and central venous pressures during
liver resection. Acta Anaesthesiol Scand 2011;55:1106—12.
53] Gurusamy KS, Li J, Vaughan J, Sharma D, David-
son BR. Cardiopulmonary interventions to decrease
blood loss and blood transfusion requirements for liver
resection. Cochrane Database Syst Rev 2012;5:CD007338,
http://dx.doi.org/10.1002/14651858.CD007338.pub3.
54] Lesurtel M, Selzner M, Petrowsky H, McCormack L, Clavien
PA. How should transection of the liver be performed? A
prospective randomized study in 100 consecutive patients
comparing four different transection strategies. Ann Surg
2005;242:814—22.
55] Figueras J, Lopez-Ben S, Llado L, et al. Hilar dissection ver-
sus the ‘‘Glissonean’’ approach and stapling of the pedicle for
major hepatectomies: a prospective randomized trial. Ann Surg
2003;238:111—9.
56] Soubrane O, Schwarz L, Cauchy F, et al. A new conceptual tech-
nique for laparoscopic right hepatectomy based on facts and
oncologic principles. Ann Surg 2014 [Epub ahead of print].
57] Koffron AJ, Auffenberg G, Kung R, Abecassis M. Evaluation of
300 minimally invasive liver resections at a single institution:
less is more. Ann Surg 2007;246:385—92.
58] Soyama A, Takatsuki M, Adachi T, et al. A hybrid method
of laparoscopic-assisted open liver resection through a short
upper midline laparotomy can be applied for all types of hep-
atectomies. Surg Endosc 2014;28:203—11.
59] Marubashi S, Wada H, Kawamoto K, et al. Laparoscopy-assisted
hybrid left-side donor hepatectomy: rationale for performing
LADH. World J Surg 2014;38:1562—3.
60] Storz P, Buess GF, Kunert W,  Kirschniak A. 3D HD versus 2D HD:
surgical task efﬁciency in standardised phantom tasks. Surg
Endosc 2012;26:1454—60.
61] Votanopoulos K, Brunicardi FC, Thornby J, Bellows CF. Impact
of three-dimensional vision in laparoscopic training. World J
Surg 2008;32:110—8.
62] Wagner OJ, Hagen M, Kurmann A, Horgan S, Candinas D,
Vorburger SA. Three-dimensional vision enhances task per-
formance independently of the surgical method. Surg Endosc
2012;26:2961—8.
63] Kenngott HG, Wagner M, Gondan M, et al. Real-time image
guidance in laparoscopic liver surgery: ﬁrst clinical experience
with a guidance system based on intraoperative CT imaging.
Surg Endosc 2014;28:933—40.
64] Uchida M. Recent advances in 3D computed tomography
techniques for simulation and navigation in hepatobiliary pan-
creatic surgery. J Hepatobiliary Pancreat Sci 2014;21:239—45.
65] Ishizawa T, Fukushima N, Shibahara J, et al. Real-time identiﬁ-
cation of liver cancers by using indocyanine green ﬂuorescent
imaging. Cancer 2009;115:2491—504.
66] Morita Y, Sakaguchi T, Unno N, et al. Detection of hepato-
cellular carcinomas with near-infrared ﬂuorescence imaging
using indocyanine green: its usefulness and limitation. Int J
Clin Oncol 2013;18:232—41.
67] Urade T, Fukumoto T, Tanaka M, et al. Contrast-enhanced
intraoperative ultrasonic cholangiography for real-time bil-
iary navigation in hepatobiliary surgery. J Am Coll Surg
2014;218:e43—50.
68] Giulianotti PC, Coratti A, Sbrana F, et al. Robotic liver surgery:
results for 70 resections. Surgery 2011;149:29—39.
69] Ji WB, Wang HG, Zhao ZM, Duan WD, Lu F, Dong JH. Robotic-
assisted laparoscopic anatomic hepatectomy in China: initial
experience. Ann Surg 2011;253:342—8.
70] Ho CM, Wakabayashi G, Nitta H, Ito N, Hasegawa Y, Takahara
T. Systematic review of robotic liver resection. Surg Endosc
2013;27:732—9.
71] Marano A, Priora F, Lenti LM, Ravazzoni F, Quarati R, Spinoglio
G. Application of ﬂuorescence in robotic general surgery:
review of the literature and state of the art. World J Surg
2013;37:2800—11.
72] Giulianotti PC, Tzvetanov I, Jeon H, et al. Robot-assisted right
lobe donor hepatectomy. Transpl Int 2012;25:e5—9.
